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Advanced
Photon
SourceAPS changes guided by mission:

• The mission of the Advanced Photon Source is 
to deliver world-class science and technology
by operating an outstanding synchrotron 
radiation research facility accessible to a broad 
spectrum of researchers.

• Goals:
– Operate a highly reliable 3rd-generation synchrotron x-ray radiation 

source 
– Foster a productive environment for conducting research
– Enhance the capabilities available to users of the APS facility
– Assure the safety of the facility users and staff and the environment
– Maintain an organization that provides a rewarding environment that 

fosters professional growth
– Optimize the scientific and technological contribution to the Department 

of Energy and society from research carried out at the APS
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38 functioning 
beamports 
(25ID, 13BM)
68 total available

…only 4 ID
beamports
are not yet 
committed
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SourceAPS Users Today
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SourceAPS Users around the world

May 1, 2002

The Far East,
South-East Asia,

the Subcontinent, &
the South Pacific:

186

Africa, Asia,
Europe, &

the Middle East:
391

The Americas:
4227
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SourceAPS User Demographics (2002)

Postdocs
Students
Employees*

Materials science
Polymers
Physics
Chemistry
Earth science
Enviro. science
Bio. & life sciences
Medical apps.
Engineering
X-ray instr.
Other



Advanced
Photon
SourceAPS scientific productivity grows..
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SourceOur first centralized general-user program

 Proposal Review Panels 
Instrumentation Imaging/ 

Microbeam
Macromolecular
Crystallography

Scattering
Applied 

Materials 

Scattering
Condensed 

Matter 

Scattering 
Chem/Biol/Environ

Small 
Angle 

Scattering 
(SAXS) 

Spectroscopy
(EXAFS) 

Eric Dufresne, 
Chair 

 Chris 
Jacobsen, 
Chair 

Karl Volz, Chair Paul Fuoss, 
Chair 

Joel Brock, 
Chair 

Neil Sturchio, Chair 

  

Larry Lurio, 
Chair 

 Joe Woicik, 
Chair 

Wilfried 
Schildkamp 
Sarvjit Shastri 
  

Barry Lai 
John Miao 
Mark Rivers 

  

Craig Ogata 
Amy Rosenzweig 

I. Cev 
Noyan 
Carol 
Thompson 
Robert 
A.Winholtz 

John Hill 
Ben Larson 
Young S. 
Lee 
Guoyin 
Shen 
Surendra 
Saxena 

David Tiede 
Angus Wilkinson 

Andrew 
Allen 
Jyotsana Lal 
David 
Londono 
Pappannan 
Thiyagarajan 

Simon Bare 
Lisa M. Miller 
Sue Mini 
Matt Newville 

. 

Proposal Review 
Panels
Beamtime Allocation
Committees

356 proposals submitted 
for winter run 2003-02     
~ 2000 shifts allocated      
~ 46% success rate
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SourceImpact on physical sciences….
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SourceImaging nanostructures..
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SourceImpact on biological sciences…
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SourceAnts Pant!

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.

Phase-enhanced 
imaging

Westneat, Lee et. al..
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Advanced
Photon
SourceAnnual Report of the APS

Available at

http://www.aps.anl.gov/wrknet/aps_sci02.html

To be mailed
to all users by
end of May 2003
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• Top-up operation

–Low emittance
–Stable optics

• Improved beam stability

mA

Canted
Undulators

Continuing performance improvements

- demanded by bio users
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APS Science Tomorrow - State-of-the-Art
3rd Generation Science in 20 Years?

• Individual nanoscale objects can be observed in real-time

• Electronic, dynamic and magnetic properties of a single 
nanostructure can be measured

• A few atoms can be chemically identified

• A full dataset for protein structure analysis can be collected in 
less than a second

• X-ray imaging of objects with nm resolution is routine
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 Unique, versatile instrument to study individual
nanostructures (30 nm spatial resolution)

 Quantitative atomic-scale structure, strain, orientation
imaging

 Sensitive trace element and chemical state analysis

 Ability to penetrate overlayers, environments, fields

Hard X-ray Nanoprobe
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SourceCenter for Nanoscale Materials

State Contribution FY’02 = $2M, FY’03 = $17M
Building construction begins Summer ’03
DOE approves CD-0, anticipated funding $30-40M

User facility for Nanosciences and Nanotechnology
http://nano.anl.gov/
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Extended straight section for inelastic x-ray spectroscopy 
(IXS)  sector

CuGeO3

• The heme doming coordinate in myoglobin is directly involved in 
the oxygen-binding reaction

•  Doming modes are expected in the range of 6-8 meV

• With a high enough resolution it becomes possible to study the 
influence of addition of ligands to the functional behavior of 
proteins

PROPOSED EXTENDED STRAIGHT SECTION

CURRENT STRAIGHT SECTION
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Advanced
Photon
SourcePreparing for tomorrow…

• Complete remaining beamlines (Phase I)
– Optimized for best science and accessibility

• Optimize x-ray sources by sector (Phase II)
• Take advantage of detector, automation and 

optics improvements (Phase III)
• Upgrade accelerator & injector in 15 years 

(Phase IV)
– Connect with next-generation capabilities

• Proposed Phased Plan to Define State-Of-The-
Art 3rd Generation; 20 years, 4 order of 
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Superconducting Small Period 
Undulator

Variable Polarization Undulator

1.45 cm period
L=2.4 m, N=165
Gap=7 mm
Maximum K = 1.4

1.00 cm period
L=2.4 m, N=240
Gap = 3 mm
Maximum K = 1.17

Electro-magnetic Device APPLE type PM Device
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Assumed APS storage ring parameters: 3.5 nm-rad, 1% coupling, 100 mA
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New science: Magnetic studies with soft x-rays

Advantages of high energy rings:

• Low emittance

• High beam stability

• Large energy tunability

Superior performance⇒

APS (7 GeV, 100 mA):10 m long straight section, λ =16.0 cm, N = 62 
APS (7 GeV, 100 mA):5 m long straight section, λ =12.8 cm, N = 18 (current device)
ALS (1.9 GeV, 400 mA): 2 m long straight section,  λ = 5.0 cm, N = 37

Brilliance Tuning Curves for Elliptically Polarized Devices
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SourceTwo kinds of beamlines:

a dedicated 
beamline to 
“do experiments”  -
magnetic scattering

a “turnkey” 
beamline to 
efficiently 
collect  - SAXS

Linear Undulator

e+

θΒ ± δθ

Phase 
Retarder

Si (111) 
Monochromator

Ion Chambers

Mirror

B

Sample in 
Cryostat

-



Advanced
Photon
Source

Free-Electron Lasers – the excitement of fs science

• LEUTL has SPIRIT
– Experiments ongoing to use single 

photon ionization from LEUTL 
source for materials science

– Proposal submission to BES for 
upgraded, independent facility 
(decision point FY ’04)

• LCLS

APS to provide undulators  at ~$50M responsibility
Steve Milton is the ANL LCLS Project Director
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SourceScience Advisory Committee (SAC)

• Fourteen members plus ex-officio APSUO Chair and 
Partner User Council Chair

• Inherits and expands responsibilities of Program 
Evaluation Board
– Advises on scientific directions for APS
– Evaluates performance of sectors and CATs

• Stand-alone Sector Review Panels
– Evaluates new partner proposals
– Advises on policy

• Annual cross-cutting review – “Science with 
Microbeams” to be held January, 2004

• Formulated new policy on partner users
• Invited Study Panel on “New Scientific Directions for 

APS” chaired by Gopal Shenoy and Sunil Sinha 
(roundtable discussion tomorrow)
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SourceScience Advisory Committee first meeting Jan ‘03
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Source“APS as a teenager..”

• The facility is maturing and evolving
– Appropriate change is healthy to deal with challenges

• CAT system has worked well in many ways
– Leveraging of funds
– Outside drivers and partners for facility
– Strong connection with universities
– Creative diversity

• But faces challenges 
– Tendency to avoid specialization and ignore duplication

• Increased operational burden
– Challenge for some to sustain adequate operational support

• Facility is being asked to take on responsibility for operating BES sectors
– Offers attractions of stable operations, more high-end dedicated instruments and 

improved efficiency
– More resources will be needed, included in our long-range plans

• Need new more flexible partnering models incorporating strong CATs
• APS is increasing user support in general

– Significant realignment of resources towards user side in 2002
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Compelling need for more sector 
operational support

Average Number of Publications/year/sector vs. On-site Staff*
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SourcePartner User Proposals

• “Partner Users” do great science and
– add to the facility and general users in some way

• e.g. build and/or operate a beamline or endstation
• develop a new user community…

– CATs are an important and continuing example
– We offer more flexibility in future

• e.g. limited scope partnerships
– <15% beamtime for two years requested
– Only available on sectors offering more than 25% GU time

» Or APS run sectors offering more than 50% GU time
– Call for proposals due by June 1st for Fall 2003-03 run
– PU proposals are evaluated and regularly reviewed by the SAC
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SourceXOR faces the future…

• X-Ray Operations and Research (XOR) in APS X-Ray 
Facilities Division

• Former SRI CAT embraces need
– To continue innovation in instrumentation
– To build new user communities
– And to take more responsibility for operating BES 

beamlines
• To be a model of BES sector operation, with >50% general user time
• As of 2003-03 run, 80% time for competition (e.g. GU or PU 

proposals)

– Thanks to XOR employees for continuing to provide 
dedicated user support (largest number of general users 
accommodated through XOR), and maintaining innovation
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SourceWelcome BES sectors

• BESSRC (11 and 12)

• Partners (some APS 
staff, other 
external support)
– IMM (8)
– MHATT (7)
– PNC (20)

Staff joined APS under group leader Mark Beno as a new group
in XOR as of 1/2003

26Total

1220 (PNC)

127 (MHATT)

028 (IMM)

Jobs postingsAdded APS StaffSector

Support for 8 staff members, M&S, capital = $1770K in FY ’03
Support of $1M provided by ANL.

These three sectors offer 50% GU time and specialize activities
Future transitions anticipated gradually
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Current FY ’03 budget is $90.89M
Includes $1.3M transferred funding for BESSRC
FY ’03 President’s budget for APS was $91.3M, $1M ANL support for BES sector ops

APS BES Budget
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SourceStaffing levels

• January 2002, 443.15 FTEs
• Today 420 FTEs (including 8 from BESSRC)

• Expect future growth in staff and budget for 
user support
– other activities need to remain stable and well-

supported
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APS Spending by Function FY02 Beginning

Accelerator 
Systems

46%

Beamlines
15%

ID's and Front 
Ends
10%

User Support
9%

Infrastructure 
and Support

20%

Moved ~7% of resources
towards user activities in 2002

APS Spending by Function FY 03 Proposed

Beamlines
20%

ID's and Front 
Ends
7%

Accelerator 
Systems

39%

User Support
11%

Infrastructure and 
Support

23%
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SourceJust in - User Survey 2003

Trade-Offs

36%

11%

53%

Increase hours

Increase availability

Increase Reliability

•88% satisfied with APS
performance
•85% satisfied with
service and schedule
•79% satisfied with support
from CAT staff
•73% satisfied with support
from APS staff

356 responses to e-mail survey
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SourceThe Future

• BESAC subcommittee strongly recommended 
phase I and phase II upgrades (finish beamlines 
and optimize sources), and sector operations

• Working with BES to seek needed resources in 
coming years
– Could be accommodated through increased 

operational budget at 15-30% level
• Exciting new science is emerging and will be 

facilitated by renewed investment
• Aim to leverage the best of both worlds at the 

APS– strong central operation of facility with 
strong partners
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SourceAPS changes guided by mission:

• The mission of the Advanced Photon Source is 
to deliver world-class science and technology
by operating an outstanding synchrotron 
radiation research facility accessible to a broad 
spectrum of researchers.

• Goals:
– Operate a highly reliable 3rd-generation synchrotron x-ray radiation 

source 
– Foster a productive environment for conducting research
– Enhance the capabilities available to users of the APS facility
– Assure the safety of the facility users and staff and the environment
– Maintain an organization that provides a rewarding environment that 

fosters professional growth
– Optimize the scientific and technological contribution to the Department 

of Energy and society from research carried out at the APS
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SourceConclusion

• APS is vibrant, healthy but still young
• We are here because of our Users, and together 

we will flourish
• Long-range plans to develop remaining 

beamlines, improve x-ray sources, enhance 
beamline operations are supported by BESAC 
subcommittee
– Will lead to user community ~10,000 in a decade

• We want to define the state-of-the-art for 3rd

generation synchrotrons
– And be connected with 4th-generation sources


